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Recently, increasing demand of atomic and molecular 
data is realized in various research fields from basic science 
to industrial applications such as fusion, astronomy, 
nano-technology, and bio- and medical science. Present 
atomic and molecular databases are developed based on the 
data, which are theoretically calculated or experimentally 
measured, usually published in scientific journals. Therefore, 
the data should be taken from such articles and be stored 
manually to the database by staff scientists in the data 
centers [I]. Unfortunately, it has been recognized that unless 
a considerable improvement of the productivity of searching, 
extractmg and evaluating atomic and molecular data were 
made, the atomic data could hardly cover the data required 
in a wide variety of applications. 
We investigate the possibility to have a project to 
automate the development of the database. We had a waking 
group meeting on 17-Sep-2003 to study the current atomic 
and molecular database activities, and to identify computer 
software technology applicable to the project. 
In the present working group activity, scientists must 
browse a large number of articles to find papers, which 
contain the atomic and molecular data. Taking advantage of 
present computer technology, not only collecting papers 
through the internet by accessing online journals, but 
finding out articles, which contain the atomic and molecular 
data, can be realized using text-mining approaches. 
Computer programs to collect papers concerning to 
atomic physics and atomic data from the internet are called 
as. prefetchers, which can be realized by customizing 
eXlstmg search engines such as google, scitation [2] or 
citeseer [3], using appropriate set of keywords. 
Subsequently, we study prototype system to find the 
articles, which contains the atomic and molecular data, by 
estimating similarity between the abstract of sample paper 
and reference papers, which have already been identified to 
contain data. The reference abstracts are taken from the 
AMDIS bibliographic database of NIFS [3]. Note that we 
assume the abstract of the paper contain sufficient 
information to characterize the article. 
The feature vector of the sample abstract, which 
characterizes the contents of the abstract, can be generated 
from the frequency of appearance of words in the text. We 
can compare the feature vector of the sample abstract with 
the references, to calculate the similarity of sample and 
reference abstracts. We can expect the sample paper to 
contain atomic data if it had sufficient similarity. We 
consider several methods of calculating the similarity from 
one simply measuring the distance between sample abstract 
and the gravity center of the reference abstracts in the vector 
space, to more sophisticated methods based on the artificial 
intelligence such as those using the Leaning Vector 
. Quantization (LVQ) [5]. Having a certain value of threshold 
in the similarity, the computer program can choose the 
abstract automatically. 
To improve the accuracy of identifying appropriate 
abstract, it is important to make use of the knowledge 
already accumulated in the data center as well as in the 
corresponding scientific society. For example, the 
estimation of the similarity is expected to improve by taking 
Into account of technical terms of atomic and molecular 
physics, as well as special notations of the atomic and ionic 
species (ex. C I, 0 II, Xe X), electron configuration (ex 
2 2 2 . 
1 s 2s 2p ), and spectral terms (ex. I So), which appear only 
III the artIcles concerning to the atomic physics and atomic 
processes. In addition, when a new paper of the atomic and 
molecular data is identified, it can be added to the reference 
abstracts, which will result in the improvement of the 
knowledge store in the system. 
We will also study the extraction of the specific 
infonnation from papers, such as atomic and molecular 
species, as well as atomic and molecular processes of the 
interest of the paper, based on the method of the natural 
language processing. In addition, we will study the method 
to extract data presented in tables and figures. These data is 
usually presented in the graphical form so that techniques of 
OCR (Optical Character Reading) are important. This part 
of software can be realized by customizing existing OCR 
programs to such that dedicated to read scientific text. These 
computer programs will be developed by a close 
collaboration of specialists of atomic and molecular physics, 
database, and information sciences. 
Software technologies that will be developed in the 
present project may have a variety of applications. For 
instance, even evaluation of atomic data may become 
possible by tracking and counting number of citation of each 
article. It will also help data producer to understand present 
needs of atomic data, or to help scientists in the fields of 
applications to fmd the data producers who can provide 
desired atomic and molecular data. 
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